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Fig.1. Breeding scheme of‘Toyomidori’
Table 1. Origin of 7 parental clones of‘Toyomidori’
Clone No. Origin
2036 P.I.325306,former USSR strain introduced under a program of UJNR
2075 〃




































Table 2. Several characters of parental clones of‘Toyomidori’



















rust ’87 ’88 ’89
2036 6June 4 5 5 1 3 9 6 7
2075 6June 3 7 6 1 3 6 8 8
2359 5June 2 6 7 1 4 9 7 9
3454 10June 2 6 6 1 4 7 7 7
3456 7June 1 7 7 1 3 7 6 7
3462 7June 4 7 6 1 3 9 9 7
3506 8June 5 8 5 3 5 － － －
Disease resistance was evaluated in 1990 and other characters in 1991 at Sapporo.
Winter hardiness was also evaluated at the Hokkaido Prefectural Kitami Agricultural Experiment Station.
??Rated on a scale of 1 (erect)to 9 (prostrate).
??Rated on a scale of 1 (narrow)to 9 (wide).
??Rated on a scale of 1 (poor)to 9 (good).
??Rated on a scale of 1 (resistant)to 9 (susceptible).




















(Percentage of Hayking II)
2036 7June 6.0 2.8 4.1 109
2075 7June 6.6 3.3 5.2 100
2359 5June 6.1 2.7 5.0 113
3454 8June 7.2 2.9 4.7 104
3456 6June 6.7 2.8 4.2 111
3462 6June 5.9 2.8 4.0 116
3506 9June 5.7 3.0 6.2 117
Hayking II 12June 6.5 3.1 4.7 100
Okamidori 31May 6.4 3.8 7.0 109
Evaluated in 1989 to 1990 at Sapporo.
??Rated on a scale of 1 (poor)to 9 (good).
































Table 4. Locations of the regional performance test
 




Sapporo :Hokkaido National Agricultural Experiment Station
 
Tenpoku :Hokkaido Prefectural Tenpoku Agricultural Experiment Station
 
Shintoku :Hokkaido Prefectural Shintoku Animal Husbandry Experiment Station
 
Kitami :Hokkaido Prefectural Kitami Agricultural Experiment Station
 




Aomori :Aomori Prefectural Animal Husbandry Experiment Station
 
The name of experiment station was in those days of carrying out test.
Table 5. Method in the regional performance test
 












Sapporo 9May1990 row 30 200 5.0 1.8-1.8-1.8
Tenpoku 18May1990 row 30 200 6.0 1.5-0.7-1.5
Shintoku 31May1990 row 30 150 6.0 1.7-1.0-2.2
Kitami 21May1990 row 30 150 3.0 1.5-1.5-1.5
Konsen 24May1990 row 40 200 6.0 1.8-0.8-2.2
Aomori 26Aug.1991 sward － 200 6.0 1.5-1.0-1.0
Table 6. Experiment stations for specific character tests
 
Specific character  Experiment station
 
Cold tolerance :Hokkaido Prefectural Konsen Agricultural Experiment Station
 
Snow endurance :Niigata Prefectural Agricultural Experiment Station
 
Grazing adaptability:Hokkaido Prefectural Shintoku Animal Husbandry Experiment Station
 
Analysis of chemical composition :National Grassland Research Institute (NGRI)















































































Table 7. Date of ear emergence in the regional
 
performance test (Hokkaido region)
Location  Toyomidori Hayking II  Okamidori
 
Sapporo 9June 12June 1June Tenpoku 15June 17June 7June Shintoku 11June 14June 4June Kitami 13June 14June 6June Konsen 18June 21June 7June
 
Mean 13June 16June 5June
 























































Table 8. Winter hardiness in the regional
 
performance test (Hokkaido region)
Location Toyomidori Hayking II Okamidori  Kay
 
Sapporo 7.3b 7.0b 7.0b 8.0a Tenpoku 5.0 5.0 5.0 －
Shintoku 6.8ab 6.5b 5.5c 7.3a Kitami 5.5b 3.5c 2.3d 6.8a Konsen 4.1a 3.6a 1.9b 3.9a
 
Mean 5.7 5.1 4.3 6.5
The result was in 1992 of severe winter.
Rated on a scale of 1 (poor)to 9 (good).
Values within a row followed by the different letter are signifi-
cantly different (P＝0.05)by l.s.d..
Table 9 . Results of cold tolerance test (Konsen,1991-1992)
Degree of sprout?? Vigor of early spring??
Cultivar  Control?? Freezing?? Snow mold?? Control?? Freezing?? Snow mold??
Toyomidori 6.0b 3.0 7.0a 7.0b 3.0 7.3a
 
Hayking II 6.7b 3.0 6.6a 6.0c 2.6 6.0b
 
Okamidori 6.0b 3.0 5.3b 6.0c 2.3 5.7b
 
Kay 8.0a 3.3 7.3a 8.0a 2.7 7.3a
 
Values within a line followed by the different letter are significantly different (P＝0.05)by l.s.d..
??Rated in early spring on a scale of 1 (few)to 9 (many).
??Rated in early spring on a scale of 1 (poor)to 9 (good).
??Control:Chemical control of snow mold and covered snow.
??Freezing:Chemical control of snow mold and removed snow.












































Table 14. Susceptibility to stem rust caused by
 
Puccinia graminis PERS.f. sp. dactylidis
 
GUYOY & MASSENOT,under the natural
 
infection in the field
 
Location  No.of observations Toyomidori  Hayking II Okamidori 
Sapporo 2 3.8 4.0 6.7
Sintoku 2 2.3 2.8 5.2
Kitami 1 1.7 1.7 4.7
Mean 2.6 2.8 5.5
Rated on a scale of 1 (slight)to 9 (severe).
Table 13. Susceptibility to scald caused by
 
Rhynchosporium orthosporum CADWELL,
under the natural infection in the field
 
Location  No.of observations Toyomidori  Hayking II Okamidori 
Sapporo?? 48 1.4 1.8 2.0
Konsen 9 2.1 2.3 2.6
Mean 1.8 2.1 2.3
Rated on a scale of 1 (slight)to 9 (severe).
??Spaced planting.
Table 12. Susceptibility to leaf streak caused by
 
Scolecotrichum graminis  FUCKEL,
under the natural infection in the field
 
Location  No.of observations Toyomidori  Hayking II Okamidori 
Sapporo 5 3.1 3.5 5.2
Tenpoku 2 3.3 4.9 6.4
Kitami 7 1.9 1.8 2.3
Konsen 8 1.5 1.6 2.6
Mean 2.5 3.0 4.1
Rated on a scale of 1 (slight)to 9 (severe).
Table 11. Result of resistance to snow mold of
 
Typhula ishikariensis S. IMAI in the
 
inoculation test (Sapporo,1991-1992)


















































Table 15. Susceptibility to Cocksfoot mottle
 
virus in the inoculation test
 
Toyomidori  Hayking II  Okamidori
11.9 7.2 38.1
Ratio of susceptible plants (%).




Crop  Toyomidori  Hayking II  Okamidori
1st 105 45.1 90
2nd 110 19.6 129
3rd 100 19.7 111
Percentage of Hayking II (Hayking II:kg/a).
Average for 3 years except year of seeding at 5 locations in Hokkaido region.
Table 17. Annual dry matter yield in the regional
 
performance test(Honsyu region)
Location  Year  Toyomidori Hayking II Okamidori
1992 104 85.9 105
Aomori 1993 102 77.1 112
Total 103 163.0 108
Percentage of Hayking II (Hayking II:kg/a).
Table 16. Annual dry matter yield in the regional
 
performance test (Hakkaido region)
Location  Year  Toyomidori  Hayking II  Okamidori
1990 116 44.8 111
1991 100a 97.2a 93b
 
Sapporo 1992 104a 89.8b 99b
1993 115a 73.8b 121a
 
Total 107a 305.5b 104ab
1990 108 37.4 110
1991 109a 85.1b 113a
 
Tenpoku 1992 109 78.7 110
1993 111 64.0 104
Total 109 265.2 110
1990 110 40.6 130
1991 104 101.0 107
Sintoku 1992 101 75.8 93
1993 111 78.2 102
Total 106 295.5 105
1990 111 44.5 115
1991 88 94.3 109
Kitami 1992 103 63.9 92
1993 117a 66.3b 117a
 
Total 103 269.0 108
1990 128a 36.2b 113b
1991 102 115.5 104
Konsen 1992 106 76.8 92
1993 105 105.1 103
Total 107 333.6 102
Mean 106 293.8 106
Percentage of Hayking II (Hayking II:kg/a).


















































Toyomidori 57.9 61.1 82
Hayking II 61.6 61.1 80
Okamidori 60.4 65.5 80
??Measured after grazing,average for 3 years.
??Measured before grazing,average for 3 years.
??Average for 2 years.
Table 21. Dry matter yield and the proportion of red clover
 
in orchardgrass-red clover mixed sward in Sapporo
 
Dry matter yield?? % of red clover Year Crop  Toyomidori  Hayking II  Okamidori  Toyomidori  Hayking II  Okamidori
1st 112 25.6 101 59 66 78
1992 2nd 100a 26.5a 89b 57 64 69
Total 106a 52.1ab 95b 58 65 74
1st 102a 62.8a 84b 57 64 63
2nd 101 36.2 99 79 75 731993
3rd 105b 22.0b 122a 55 56 57
Total 103 121.0 95 64 65 64
Values within a row followed by the different letter are significantly different (P＝0.05)by l.s.d..
??Percentage of Hayking II (Hayking II:kg/a).
Table 20. Annual dry matter yield of frequent
 
cutting regime in Sapporo
 
Year  Toyomidori  Hayking II  Okamidori  No.of cutting
1990 109ab 29.3b 126a 3
1991 93 59.4 94 5
1992 110a 56.0b 114a 6
1993 99b 52.2b 117a 6
Total 102b 196.9b 110a
 
Percentage of Hayking II (Hayking II:kg/a).
Values within a row followed by the different letter are signifi-
cantly different (P＝0.05)by l.s.d..
Table 19 . The ratio of 3rd and 4th year dry
 
matter yields against 2nd year yield
 
in the regional performance test
 
Year  Toyomidori Hayking II Okamidori
3rd/2nd 82 79 74
4th/2nd 87 78 82
Yieldin2ndyear(kg/a) 98.9 98.6 103.5




























































Toyomidori 2.2 158a 5.7 19.0a 43.6 11.6a 3.7
Hayking II 2.2 144b 5.6 15.5b 42.2 10.6b 3.5
Okamidori 2.7 157a 5.8 18.4a 33.4 11.5a 3.6
??Rated on a scale of 1 (erect)to 9 (prostrate).
??Rated on a scale of 1 (few)to 9 (many).
Values within a line followed by the different letter are significantly different (P＝0.05)by l.s.d..
Table 25. Plant height (cm)and number of stems (per m?)in the regional performance test
 
Plant height Cultivar  No.of stems Heading stage  Aftermath stage
 
Toyomidori 107?? 77?? 66?? 1,441
Hayking II 98 70 61 1,661
Okamidori 94 73 60 2,011
??Average for 3 years at 1st crop except seeding year in 5 locations in Hokkaido region.
??Average for 3 years at 2nd crop.
??Average for 3 years at 3rd crop.
??Measured at 1st crop in Sapporo in 1992.
Table 23. Chemical composition
 
Composistion Crop Toyomidori Hayking II Okamidori
1st 7.3 7.0 8.0
Crude protein 2nd 13.1 15.8 10.1
3rd 7.7 7.8 8.2
1st 41.5 38.5 38.7
ADF 2nd 33.7 30.6 36.8
3rd 32.5 31.8 30.2
1st 64.4 61.4 62.0
NDF 2nd 56.6 51.0 60.2
3rd 53.5 52.4 50.8




2nd 49.2 51.5 43.6
3rd 42.4 43.7 48.1
Dry matter basis (%).
Sampled at Sapporo in 1992,and analysed at NGRI.





















































































Toyomidori 4.9b 888 401b 15.5a
 
Hayking II 2.2c 783 425b 13.0b
 
Okamidori 7.7a 999 460a 14.8a
 
Average for 3 years.
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 Plate‘Toyomidori’Orchardgrass at heading stage
北海道農業研究センター研究報告 第176号（2002)74
Breeding of Orchardgrass ‘Toyomidori’
and its Characteristics
 
Sadao NAKAYAMA??,Yasumichi TERADA??,Hisaaki DAIDO??, Sadao HOJITO??,
Shin-ichi SUGITA??,Hiroshi ARAKI??,Koichi ITO??, Jiro ABE??,
Suguru SAIGA??,Tsutomu SAKAMOTO??,Fumio IKEGAYA??
Summary
‘Toyomidori’,a new cultivar of orchardgrass
(Dactylis glomerata L.), was developed by the
 
Hokkaido National Agricultural Experiment
 
Station (currently named,National Agricultural
 
Research Center for Hokkaido Region)and was
 
registered as Norin Synthetic No.7 of orchard-
grass by the Ministry of Agriculture, Forestry
 
and Fisheries in 1994. It was registered in the
 
OECD List of cultivars in 1995 and was registered
 
in 1977 as a variety based on Japanese Law of
 
Seeds and Seedlings. It has been recommended
 
since 1994 by the Hokkaido Prefectural Govern-
ment.
Source and Method of breeding :
‘Toyomidori’was bred by a synthetic using 7
 
clones selected from 4 basic populations.Paren-
tal clones cl.2036 and cl.2075 were derived from
 
P.I. 325306, a former USSR strain that was
 
introduced as part of a program of UJNR (U.
S.-Japan Cooperative Program in Natural
 




were derived from a U.S.cultivar,‘Nordstern’;cl.
3506 was derived from cl. 1711; a polycrossed
 
progeny of cl. 396 was selected from U.S.
cultivar, ‘Masshardy’. These clones showed
 




‘Toyomidori’ is a very late maturing
 
cultivar. In Hokkaido, ear emergence is eight
 
days later than that of ‘Okamidori’and three
 
days earlier than that  of ‘Hayking ?’.
‘Toyomidori’has better winter hardiness, cold
 
tolerance and snow endurance and shows good
 
recovery from winter injury in eastern Hokkaido.
‘Toyomidori’is more resistant to the main leaf
 
diseases, especially leaf streak, Scolecotrichum
 
graminis, and scald, Rhynchosporium orthospor-
um than ‘Hayking ?’ and ‘Okamidori’.
‘Toyomidori’has a 6% higher dry matter yield
 
than that of‘Hayking?’and the same as that of
‘Okamidori’in Hokkaido.Yield at the frist crop
 
is higher than that of‘Okamidori’. In a severe
 
winter, ‘Toyomidori’has a higher dry matter
 
yield than that of ‘Okamidori’in eastern Hok-
kaido. ‘Toyomidori’has better persistence than
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adaptability of‘Toyomidori’is nearly as good as
 
that of ‘Hayking ?’, and it also shows good
 
mixture ability with legume crops. The dry
 
matter ratio of‘Toyomidori’is similar to these of
‘Hayking?’and ‘Okamidori’,but its dry matter
 
digestibility in the first crop is slightly lower than
 
these of‘Hyking?’and‘Okamidori’.
‘Toyomidori’is an erect type is and of plant
 
bigger than‘Hayking ?’in plant height,panicle
 
length and leaf width.‘Toyomidori’has a 123%
higher seed yield than‘Hyking?’.
‘Toyomidori’is recommended for cultivation in
 
northern Japan,mainly Hokkaido because of its
 
good winter hardiness and good persistence.
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